PATENT COOPERATION TREATY 

PCT 



recd 2 1 OCT 2005 



WIPO 



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter n of the Patent Cooperation Treaty) 

(PCT Article 36 and Rule 70) 



PCT 



Applicant's or agent's file reference 
OP100850SKI 


FOR FURTHER ACTION See Form PCMPEA/416 


International application No. 

PCT/FI2004/000614 
International Patent Classification (WO\ m 


International filing date (day/month/year) 
15.10.2004 


Priority date (day/montli/year) 
15.10.2003 



A23J 1/20, A23J 3/08, A23J 3/16 




sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, comprising: 

(fart to the applicant and to the International Bureau) a total of _3 sheets> „ foUows . 

(sent to the International Bureau only) a total of (indicate type and number of electronic carriers)) 

, containing a sequence listing and/or tables related thereto, in electronic 



□ 



1 x> — ; r—r. — — » tumcuu ^ » sequence listing and/or tables related thereto in 

4. This report contains indications relating to the following items: 
K 71 Box No. I Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

^i C l S(2) ^ to step or industrial 

applicability, citati on s an d explana tions-supporting suchstatement 

Certain documents cited 
Certain defects in the international app lication 



B ox No. n 
| | Box No. HI 
j ( Box No. IV 
Bex No. V 



o 



Box No. VI 
:No.VH 



j- JSox^NorV xxl Certain observations on the international application 
Dais of submission of the demand 



ST7 onnc 

— - w 



< ^Nana-aod mailing address of the IREA/SS 
•- rass r— cdi-regi s Ureringsverke t 



?-S-:Ui2 42 STOCKHOLM 

liagg feNa + 4g 8 667 72 88 

rCT/IPEA/409 (cover sheet) (April 2005) 



Date of completion of this report 
14.10.2005 



Authorized omcer 



Inger Lofgren/Els 

Telephone No. +46 8 782 25 00 



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 
Box No. I Basis of the report 

1 . With regard to the language, this report is based on: 

13 the international application in the language in which it was filed 
I — | a translation of the international application into 



International application No. 
PCT/FI2004/000614 



w-.~ot.v4mu oppuvauuil JULU 

which is the language of a translation furnished for the purposes o£ ' — ' 

international search (Rules 12.3(a) and 23. 1 (b)) 
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publication of the international application (Rule 12.4(a)) 
Q international preliminary examination (Rules 552(a) and/or 55.3(a)) 

fUnisheTtote SLSL?^ f , ' nternationa, ^Plication, this report is based on ^feceme* sheets yMch have beenl 

the uiternational application as originally filed/furnished 
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1-29 

~ as originally ffled/furnished 



I | the claims: 



received by this Authority on 
received by this Authority on 



pages 51 



■* 30-32 
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as originally ffled/fornished 
as amended (together with any statement) under Article 19 
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received by this Authority on 



as originally filed/furnished 



|_J • qxxt feting m*<* „y reta «d abm . s „ Soppta»«M ^ Rehltoe K 
The amendments have resulted in the cancellation of: 

□ 
□ 
□ 



□ 
□ 



the description, pages 

the claims, Nos. 
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Box No. V Reasoned « statement under Article 35(2) with regard to novelty, inventive step or industrial applicability 
citation s and explanations supporting such statement appiicaouiry, 

1. Statement 



Novelty (N) 
Inventive step (IS) 



Claims 
Claims 



Industrial applicability (IA) Claims 

Claims 



1-20 



Claims 1-9.0 
Claims 



1-20 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

Cited document: 

Dl: WO9955170, (page 9, line 9-33) 

Dl shows a method for modifying the structure of whev 
protons Sulfitolysis of the disulfide bond of the protein 
thS tS '^ 7°. s ? lfh y*ryl groups. The sulfhydryl groups are 
2d heattd W ^ h . a±r OXYgen ° r W±th mother" o7idi g 2 ing P agent 
Product hL % ^ disulfide bond ^ are formed. The end 

e^utsific^L funCt J LOnal 1 Properties such as dispersability, 
modiricatJon 011 ^ gSlati ° n to the degree oi 

The claimed invention, according to claim 1, 8, n and 18 
differs from Dl in that the heating proceeds for less th£ is 
mxnutes. Nothing is said about reaction time in Dl 

The heat treatment, according to the invention is 
considerably shorter than what is traditional^ used A 
skxlled person working in the field of food industry^ would not 
s*l e ~ d J n % a heat treatment to strengthen the 

nit co^siS^ ? r0t S in ' ^ Claimed ^vention therefore is 
not considered to be obvious. Accordingly the claimed 

^o-cii^T 1 ^ 8 in 7 entiVe Ste *- The invention accoiS^ 
.™n^ff X - 20 18 also considered to be industrial? 
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d product 
de bonds 
that the 



1. A method for strengthening the structure 
during a pasteurization heat treatment of said 
between the proteins to form a protein space' 
method comprises 

- adding modified protein to said product befo )h protein 

is modified by cleaving at least one disulfide bonaTOTiginally present in said protein 
to obtain free sulfhydryl groups, and 

-heating said product for 15 minutes or less to cause an interchange reaction by 
said free sulfhydryl groups to form said structure strengthening disulfide bridges 
between proteins. 



2. The method of claim 1, characterized in that said heating time is 15 seconds 
15 to 14 minutes, preferably 1-10 minutes, more preferably 1—3 minutes. 

3. The method of claim 1 or 2, characterized in that said heating temperature is 
70-85 °C, preferably 70-80 °C, more preferably 72-75 °C. 

20 4. The method of any of the preceding claims, characterized in that said protein 
has been modified by contacting it with sulfite ion forming reagent, such as alkali 
metal or earth alkali metal sulfite, hydrogen sulfite or metabisulfite or combinations 
thereof, to sulfonate said protein, 

25 5. The method of any of the preceding claims, characterized in that the amount 
of free sulfhydryl groups in the total protein of the product before the interchange 
modification is 0.5-60 |imol/g protein, preferably 5-20 \xmoVg protein. 

6. The method of any of the preceding claims, characterized in that said modi- 

30 fied-pr otein-compri ses -whey-pr o tein-or- s oy-protein ; - 

7. The method of any of the preceding claims, characterized in that said food 
product is yoghurt, pudding, spread, other milk product, dough, animal fodder or pet 
food. 
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8. A method for preparing a protein-containing food product having protective 
functional properties, characterized in that the method comprises 
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- adding modified protein to said product, which protein is modified by cleaving at 
least one disulfide bond originally present in said protein to obtain free sulfhydryl 
groups, and 

— heating said product for 15 minutes or less to cause an interchange reaction by 
5 said free sulfhydryl groups to further cleave other disulfide bridges between pro- 
teins to obtain free sulfhydryl groups providing said functional properties. 



9. The method of claim 8, characterized in that said heating time is 15 seconds 
to 14 minutes, preferably 1—10 minutes, more preferably 1-3 minutes. 

10 

10. The method of claim 8 or 9, characterized in that said heating temperature is 
70-85 °C, preferably 70-80 °C, more preferably 72-75 °C. 

11. A protein-containing food product comprising a protein space network 
1 5 strengthening the structure of said product, which network is formed in a pasteuriza- 
tion heat treatment by disulfide bonds between proteins, characterized in that said 
protein network has been created by adding modified protein to the product before 
said heat treatment, which protein is modified by cleaving at least one disulfide 
bond originally present in said protein to obtain free sulfhydryl groups which have 

20 formed said structure strengthening disulfide bonds in an interchange reaction dur- 
ing a heating of 15 minutes or less. 



12. The protein-containing product of claim 11, characterized in that said heating 
time is 15 seconds to 14 minutes, preferably 1-10 minutes, more preferably 1-3 
25 minutes. 



13. The protein-containing product of claim 11 or 12, characterized in that said 
^heating^temperatore-is 70-85-°C, piefeiably 70-80 °C, moie prefeiably 72-75 °C. 

iai-.- Xh.c^proti?ii^^ 1 1—1 3 y-ch££&ot&v\z 6 d-in 

- that- said-protein-has-been modified by contacting it with sulfite ion forming reagent, 

such as alkali metal or earth alkali metal sulfite, hydrogen sulfite or metabisulfite or 

combinations thereof, to sulfonate said protein. 




15, The-protein-containing^ 

that the amount of free sulfhydryl groups in the total protein of the product before 
the interchange modification is 0,5-60 jxmol/g protein. 
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16. The protein-containing product of any of the claims 11-15, characterized in 
that said modified protein comprises whey protein or soy protein, 

17. The protein-containing product of any of the claims 1 1-16, characterized in 
5 that said food product is yoghurt, pudding, spread, other milk product, dough, ani- 
mal fodder or pet food. 

18. A protein-containing food product having protective functional properties, 
characterized in that said product comprises free sulfhydryl groups created by add- 

10 ing modified protein to the product before pasteurization heat treatment, which pro- 
tein is modified by cleaving at least one disulfide bond originally present in said 
protein, to obtain free sulfhydryl groups to further cleave other disulfide bonds be- 
tween proteins during a heating of 15 minuter or less to obtain free sulfhydryl 
"" groups providing said functional properties/ 

15 

19. The protein-containing product of claim 11, characterized in that said heating 
time is 15 seconds to 14 minutes, preferably 1-10 minutes, more preferably 1-3 
minutes. 

20 20. The protein-containing product of claim 11 or 12, characterized in that said 
heating temperature is 70-85 °C, preferably 70-80 °C, more preferably 72-75 °C. 
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